Role of Jun and Jun kinase in resistance of cancer cells to therapy.
A series of kinases, the mitogen-activated protein (MAP) kinases, serves to regulate cellular responses to various environmental influences in metazoans. Three major pathways have been described, each with some overlap in substrate specificity that causes activation of parallel pathways. The activation of one of these, the Jun kinase pathway, has been implicated in apoptotic responses to DNA damage, cell stress and cytotoxic drugs. Under most circumstances in non-malignant cells it appears that c-Jun N-terminal kinase (JNK) activation is a pro-apoptotic event that results in turn in activation of pro-apoptotic members of Bcl-2 family and cytochrome c release from mitochondria. In cells with dysregulated/mutated proliferation or cell cycle controls, the role of JNK and of c-Jun is more controversial. We distinguish between the transcriptional effects of JNK and other protein interactions in which it participates. The initiation of mitochondrial apoptosis pathways by JNK is independent of its transcriptional effects for the most part. In certain cell types, c-Jun overexpression is clearly a basis for resistance to DNA-damaging drugs, and resistance reversal has been observed using c-jun antisense. This preliminary evidence suggests that c-jun may have a role in drug resistance, but additional work with patient tumor samples is required to validate the potential of the JNK pathway as a target.